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THE ULVACEAE OF NORTH AMERICA. 
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'I'he family Ulvaceae is here taken in the same limitations as by 
Wille in Engler & Prantl ‘ excluding, the genera Pringsheimia and 
J^rotoderma, considered doubtful by him. The red algae, Bangia^ 
Porghyra etc., included by earlier authors, are now generally recog¬ 
nized as belonging to the Rhodospcnneae, the last important work 
including them among the Ulvaceae being J. G. Agardh’s mono¬ 
graph.^ 1 his work has been here used as the basis for generic and 


specific divisions for the remainder, though somewhat modified by 
later publications, especially by Rosenvinge.J 

There has been no general paper on the North American algae, 
with descriptions, since Harvey’s.* * In this, Porphyra, etc., were 
included in the Ulvaceae, as was usual at that time. Excluding these 
there are de.scribed two genera and nine species. In Farlow’s list of 
1876 ® there are two genera and six species. Since this no general 
list has been published, but in 1881 Farlow’s Manual* contained two 
genera, eight species and six varieties, for the New England Coast, 
and the progress since then may be shown by the fact that the list 


'A. Rngler & K. Prantl, Die Natiirlichen I’flanzenfamilien, I. Abt. 2, 1897. 

* J. (I. Agardh, Till .\lg. Syst. j^art 3, Lunds Univ. Arsskrift, Vol. XIX, 1882. 
L. Kolderup Kosenvinge, (lr<J>nlands Ilavalger. Meddelelser oni Gr«j>nland. 

Kjobehavn, 1893. 

W. II. Harvey, Nereis Iloreali-Americana, part III. Chlorospermeae. 
Smithsonian Contributions to Knowledge. Washington, 1858. 

“ W. (I. Karlow, List of the Marine Algae of the United States. Report of the 
U. S. Kish Commission for 1875. Washington, 1876. 

® W. C. Karlow, Marine Algae of New England and the adjacent coast. 
Report of U. S. Kish Commission for 1879. Washington, 1881. 
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published by tlie writer in 1900' p:ives from New Kngland four 
genera, witli tw’enty-six species, and six varieties. 1 he present 
paper gives four genera, w’ilh thirty-three species, and twenty-six 
varieties, fifty-nine species and varieties as compared with Harvey s 
nine in 1856 and Farlow’s six in 1876. Of many of these species 
no de.scriplion is to be found in English, and no complete or nearly 
complete list wuth descriptions is to be found in any language; so 
that a paper of the present scope would seem to be of u.se. 'I'he 
re"^ion covered is the North .American continent, with (ireenland and 
the Alaskan islands. Some indication is al.so given of extra-limital 


di.stribution. 


In distinction from some other green algae, also of wide distribu¬ 
tion and common occurrence, — the Cladophoras, for in.stance, in 
which specific distinctions are based on characters discernible with 
the naked eye or at most with a pocket lens, — few of the ( /rviim^ecan 
be distinguished except by microscopic examination. The external 
form of the frond certainly counts for something, but only in connec¬ 
tion with characters of the individual cell. 'I'he type of structure is 
a flat membrane composed of a single layer of cells, side by side, all 
similar except at the ba.se of the frond, w'here they are usually modi¬ 
fied for the jHirpose of giving a firmer attachment to the substratum. 
In manner of reproduction there is no distinction to be made, and. 


with the exceinion of the basal cells referred to, any cell may develop 
the zoospores which are the only form of reproduction known. 
(Jeneric and specific distinctions are therefore based on vegetative 

characters. 

In .some forms the membrane is developed very soon after the get m- 
ination of the spore, but in all species there is probably a filainent- 
ous .stage, though it may be only of a few cells. In the genus Mon- 
ostronia the filament develops into a sac of a more or less clavate form. 
In some species this .soon splits, and thereafter the plant grows as a 
flat membrane; at the other extreme in this genus we have a persist¬ 
ent nearly cylindrical .sac, never splitting, and opening at the top 
only in fructification, lletw'een the.se two all intermediate forms can 
be found in the various species. When the sac continues perma¬ 
nently closed except from external causes, we have the genus /ttitcto- 
morpha^ in which the species range from broadly clavate to filiform, 
and from simple to much branched ; in E, percursa the cells of the 


1 Riiodora, Vol. II. 41, 1900. 
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original monosiphonous filament divide longitudinally, forming two 
parallel series, and there is no further development. This is .so dif¬ 
ferent from most Entcroniorpha species that this has been often kept 
as a separate genus, Tetianevia^ Diploncma or Penursana ; but there 
are undoubted species of htifcroviorp/ia in which the most of the 
frond is of the normal form, while the tips of the branches are of the 
Ictt iint'JHii type: so that it .seems better to consider thi.s \'ery sim|)le 
form as merely a ca.se where the development stops at an early .stage. 
In most .si)ecie.s of Enteromorp/ia the tubular or saccate form ccm- 
tinues through life, with or without branching; but in P. Pinza the 


membrane on opposite sides adheres more or less, the frond becom¬ 
ing flat in the middle with o]ien spaces at the edges, d'his type 
leads to UPuj. in which the membranes adhere throughout. formim>- 
a flat e.vpansion, two layers of cells in thickness. 

I he .specific distinctions are based .somewhat on the ceneral form 
of the frond, but more on the size and shape of the cells and their 
arrangement. 'The latter, as seen in a sujierficial view of the frond, 
ranges from OP'a Pactnca with irregular |iolygonal cells closelv set 
in no definite order, to Ilea fnheseens with cells of circular outline, in 
groups of twos, fours, or their multiples, arranged in longitudinal 
series. I he shape of the cells as shown in a cross section of the 
frond is also important, as well as the character of the individual cell 
wall and of the membrane generally. All our species are marine, 
but some extend into brackish, and rarely into quite fresh water. 

As the sjiecies now acknow'ledged have been largely formed by 
segregation from older species, and as in the earlier American litera¬ 
ture little or no attention w'as given to microscopic characters, all the 
forms being divided among a few' common species, it is evident that 
w'hen- these common species are quoted in the older works there 
must be doubt as to w'hich of our pre.sent sjDecies are meant. 'I he 
result is quite a list of doubtful references, and also some uncertaintv 
in ca.ses where the writer has ventured to decide on what seems good 
authority, but without seeing actual specimens. Hut this is unavoid¬ 
able in such cases. In the following li.st the writer has endeavored 
to make as complete as possible the references to .American literature, 
but no such attem|)t has been made with foreign references, and 
apart from the citation of the original description, Agardh’s mono¬ 
graph and I)e 'I'oni’s Sylloge' are the principal works cited. Refer- 

JJ. It. I)e Toni, Sylloge .\lgaruin Omnium luicu.sque cognitarum. Vol. I. 
Patavii, 1889. 
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ences have been made by number to the principal American exsic- 
catae: Farlow, Anderson & Eaton, Algae Americae-Borealis; Collins, 
Holden & Setchell, Phycotheca Boreali-Americana; Tilden, Ameri¬ 
can Algae. A specific key is suggested under each genus, but it is 
impossible to make a key that will give satisfactory results in every 

case. 
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ULVACFAK. 


Frond consisting of a membrane of one or two layers of cells; in 
the simplest forms of merely two rows of cells, side by side ; or in 
some parts of the frond of only a single series of cells. Membrane 
forming a tube or sac, or a flat e.xpansion; simple or branching. 
Near tlie base of the fronil the cells send down rhizoidal prolonga¬ 
tions to the substratum, often uniting to form a thickened stiiie; 
otherwise than this there is no s])eciali/.ation of cells. .Asexual 
propagation bv oval zoospores with four cilia, which may be formed 
in anv ordinary cell of the frond, bv successive division, h’ructifica- 
tion by zoospores similar to the asexual, but noticeably smaller, and 
with two cilia; after the union of two such zoospores, with no appar¬ 
ent di.stinction of sexes, a new plant immediately begins to develop. 

Of world-wide distribution : the plants usually gregarious, often 
growing in great quantities. 'I'hey are specially plants of the litoral 
zone, occasionally extending down for a short distance in the sub¬ 
litoral. 


Key to the Genera. 


Frond membranaceou.'^, of two layers of cells 


U I.VA. 


Frond originally tubular, sooner or later opening at the top, and usually dividing 


into a membrane of a single layer of cells 


.Mono.stroma. 


h'rond tubular, or ruptured only by e.xternal causes ; membrane parenchymatous 

ENTEROMORrilA. 

Frond tubular, very gelatinous, the cells in distinct longitudinal senes, which are 
only loosely connected with each other Ii.ea. 


ULVA L. 

Frond membranaceous, flat, consisting of two layers of cells, in any 
of which, excepting those in the thickened base, zoospores may be 
formed, issuing through an opening in the surface of the frond. 



8 


Rhodora 


[January 


The genus is taken here in the restricted sense, including only 
the species having fronds always Hat; those with tubular fronds, some¬ 
times included in it, now forming the genus Enieromorpfux. About 
six species can be considered as well established, though a number 
of others have been described, some of which must be considered as 
forms or varieties, and others are insufficiently known. U. Lactitca 
is cosmopolitan ; U. fasciata is found in nearly all warm seas; U. 
Californica is known from only one station. 

Key to the Species. 

Fronds minute, triangular or reniform, with distinct stipe 2. U. Cai.ifornica. 
Fronds ample, undivided or irregularly lobed i. U. Lactuca. 

Fronds divided into linear segments 3. U. fasciata. 

I. U. Lactuca L. Sp. PI., 1163, 1753. Frond very variable in 
shape, at first attached and generally of a lanceolate or ovate lance¬ 
olate form; later of irregular shape, and often detached and fioat- 
ing. The cells usually vertically elongate in cross section (see 
Plate 41, fig. i); seen from the surface, irregularly angular, closely 
set; thickness of frond very variable. 

A very common plant over the whole world, and extremely varia¬ 
ble in form, thickness and color. 'Pwo fairly marked types can be 
distinguished in the species as found with us on both Atlantic and 
I’acific coasts, connected by innumerable forms. Farlow (2) 379 ; 

(3) 713 5 (4) 42, PI. Ill, fig. 1. Hay (i) 33. Hay & MacKay (i) 
63. Collins (3)310; (6)77; (7)246; (8) 45. Dame & Collins 
(i) 157; Bennett (i) 95. Martindale (i) 92. Britton (i) 400. 
Anderson (i) 218. Rosenvinge (i) 939; (2) 145; (3) 116. 

McClatchie (i) 351. U. Lactuca var. Lactuca Farlow (4) 43. Hay 
& MacKay (i) 63. Martindale (i) 92. Britton (1) 400. Collins 
(7) 246. U. latissima Curtis (i) 156. Harvey (i) 59; (2) 176. 
Kemp(i)4i. Harvey ct Bailey (i) 163. Ashmead (2) 96. OIney 
(1) 42. Eaton (i) 348; (2) 5. Farlow (i) 292; (2) 379; (3) 
712. Robinson (i) 166. Anderson (i) 218. Fowler (i) 48. 

Var. KiGiDA. (Ag.) Le Jolis, Alg. Mar. de Cherbourg, 38, 1863. 
Frond at first lanceolate or ovate lanceolate, firm and stiff, with a 
distinct stipe; later somewhat irregularly divided, and often with 
numerous perforations of various sizes; cells vertically elongate in 
cross section. Plate 41, fig. i. cross section. 

'This is a common form of exposed shores, but occurs also some¬ 
times in quieter waters. In its earlier stage it is distinctly lanceolate 
in outline, but this form is afterwards lost by irregular growth. It 
is firm in texture, the color growing deeper as the plant grows older, 
finally becoming brownish or blackish ; the cells have their greatest 
length at right angles to the surface of the frond, being sometimes 
three times as long as wide. Farlow (4) 42. Hay iV MacKay (i) 
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63. Bennett (1) 95. Mariinciale (i) 92. Collins (7) 246; (8) 45. 
L\ rigida Harvey (2) 176. Murray (i) 260. Briilon (i) 400. 
Saunders (i) 410. Kxsicc. Amer. Algae, 124, 260; Pine. Hor.- 
Am., 407. 

Var. i.ATissi.MA (L.) DC., Id. Fr.. Vol. I, 9, 1805. Frond irregu¬ 
lar in outline, soon becoming detached and passing most of its life 
in a floating condition ; thinner than var. rigida, lighter colored, and 
with cells nearer square in cross section. 

This is a common form of creeks and lagoons, where it forms 
floating sheets, often of several square meters in extent. It is doubt¬ 
ful if this variety corresponds with the U. latissima of Agardh; more 
probably both the varieties here given are included in the various 
forms given by him under .U. rigida \ his U. latissima is given as 
occurring only in the German Ocean and the Baltic, and, with .some 
doubt, on the French coast and in the Mediterranean. It is not ea.sy 
to find from his description just what the difference is between his 
U. latissima and his LI. rigida “ formae b, substantia tenuiores 


€xsiccatione membraiiaceae. Collins (6) 77. Bennett (i) 95, 

Britton (i) 400. Martindale (i) 92. 

Var. MESENTERiFORMts (Roth) Collins(8) 45; U. mesenteriforjnis 

J. G. Agardh, Till Alg. Syst. part 3, 163, 1882 ; De Toni, Syll. Alg., 
Vol. I, 103, 1889. Frond much contorted and bullate, forming 
crumpled masses, lying loose on the bottom. 

This form is strikingly distinct in appearance, forming much 
crisped and wrinkled masses, usually of a dark green color, lying on 
the bottom in creeks and quiet bays. It is so twisted and grown 
together that only by tearing can even a small piece of it be spread 
out flat. In cross section the cells are nearer square than those of 
the type. It is common in marshy ponds near Bridgeport, Conn., and 
will |)robably be found in similar places. Known elsewhere only in 

the Baltic. 

2. U. Californica Wille. Frond 1.5 to 2 cm. long, up to 1.5 
cm. wide, triangular or reniform with wavy edge, sometimes with 
proliferations of a few cells each; passing quickly into a flattened 
tapering stipe. The cells of the stipe, which on the inner side of 
each layer form rhizoidal prolongations, are in cross section about 
quadrate, or a little longer tangentially. 'I'he cells in the upper part 
of the frond are, seen superficially, nearly i.sodiametric, somewhat 
irregular in form, with rounded corners; longer and shorter cells 
alternate, but the longitudinal series are quite inconspicuous. 'I'he 
upper part of the frond is about .03 mm. in thickness. 

A species with minute fronds, with more definite outline than is 
usual in species of this genus. It is known only from Pacific Beach, 
San Diego County, California, where it is reported by Mrs. F. Sny¬ 
der as forming a rather den.se coating on rocks near high water mark. 

Exsicc. Phyc. Bor.-Am., 611. 
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3. U. KASCiATA Delile, Egypt, 153, PI. LVllI, fig. 5, 1813; J. G. 
Agardh, 'Pill Alg. 8yst., part 3, 173, 1882: l)e 'J'oni, Syll. Alg. Vol. 
I, 114. 1889. Frond divided into linear segments, margin smooth 
or undulate; in cross section the two layers of cells separate some¬ 
what at the margin, which is rounded, with a small open space 
between the rows. 

1 he structure of the frond in this species is similar to that of U. 
Lacfuui, except the margin, which resembles Enteromorpha JJnza\ 
but the shape of the frond with definite linear divisions is quite dis¬ 
tinct. These divisions may be dichotomous or apparently lateral; 
their width may vary from 5 mm. to 5 cm.; and the frond may reach a 
length of a meter; the margin may be quite smooth and even, or 
much crisped and undulate ; in this it corresponds to forms of Enter- 
oniorpJia Pnizd. hound on the east coast at Florida, and on the west 
coast along the whole of California: in warm waters all over the 
world. Harvey (i) 58: (2) 176. h'arlow (2) 379; (3) 713. Her- 
vey (1) 54- Anderson (1) 218. Exsicc. Phyc. Por.-Am., 221. 

I hree forms of this species have been distinguished on the Paci¬ 
fic coast, passing into each other more or less. 

Forma takniata Setchell, Phyc. Por.-Am., 862. Lobes slender 

and elongated, crisped and ruftled ; prominent teeth on the margins 
near the base of the frond. 

rorma i.ohai a Setchell, Phyc. Bor.-Am., 863. Lolres shorter and 
broader, seldom cris|)ed or ruftled. 

Forma i:Atisi>iTo.SA Setchell, Phyc. Bor.-.\m., 809. Divisions 

numerous, irregular ; fronds intricately entangled, forming a dense' 
coaling on the rocks. 


MONOSTkOMA Thnret. 

Frond at first a closed tube or sac, which later opens or splits,. 

forming a membranous expansion, of a single layer of cells, except at 

the ba.se, where it is thickened, and may consist of several layers of 

elongated cells. Zoospores formed in any of the cells of the mon- 

ostromatic part, issuing through an opening at the surface of the 
frond. 

In some of the species of this genus the saccate form has not been 
observed, but it probably occurs in all. Its persistence varies muclv 
from M. latisshnum, in which the frond forms a fiat expansion when 
only two or three mm. high, to Af. Groenlandicum, in which the 
greater part of the frond continues tubular through its whole life, 
only the upper part opening at the time of the formation of the zoo¬ 
spores. Some of the smaller species do not exceed 1 dm. in length ; 
others, like M. Blyttii, may reach 5 dm. It has representatives ii> 
all oceans, and several species inhabit by preference brackish water; 
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one species lives in fresh water exclusively, and some of the marine 
and brackish species occasionally occur also in fresh water. 

.About 30 species have been de.scribed, but the differences between 
some of them seem to be largely due to the age of the specimen or to 
local conditions; the following arrangement is based chieflv on 


Rosenvinge's work on the algae of Greenland, where this genus is 
given a careful study, based on an ample supply of living plants. 


Kky 10 I III-: Si’F.ciKs. 


I. 
I. 


A- 


A- 


/ • 


/ * 


/ 


9 
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Frond alwavs tubular 2 

‘‘ tubul.ar on In' in earlv statue of growth ^ 

2. rube tilifonn 10. M. (Jkoknlandk r.M 

2. intestine-like, collaj>sintr ^a. M AK'rici'.M var. intks rixiKOKMK 

Frond in the full-thrown plant with a lonj^, slender stipe: ineinl)r:me not 
over 10 thick 6. M. lkutodkku.m 

Frond never distinct I v stipitate 4 

4. k'rond saccate for a considerable part of the growth of the plant; 

then splittinth part of or all the way to the hase 2. M. (jKKVillki 
4. I'rond saccate onlv in the verv earlv statues or not at all ^ 

Frond dark or dull green, not gelatinous nor adhering to paper 

1. M. M'SCl'M 

1‘^rond light or bright green, more or less gelatinous, adhering to paper 6 
(). Mature frond divided into distinct segments 7 

6. l^'rond from broadly hanceolate to orbicular; not divided into seg¬ 
ments S 

Segments linear or lanceolate ; frond about 6 thick above 

4. M. PCLCTIKl’M 

few, hrofid, of no fixed form ; frond 25-^5 p. thick ; cells closely 
set 3. M. AKCTICIM 

Segments obov.ate, frond iS-36 jx thick; cells not closely set 

7. M. OR 1:1* I DIM ,M 

8. Frond not over 30 thick 9 

8. ‘‘ 40-50 thick 5, M. rx’Di LATiwi 

Frond usually not much plicate 10 

“ “ much plicate 5a. M. undulatum var. Faklowii 

10. Cells arranged in distinct groups of 4 9. M. C4 i;atkrnarii\m 

10. ‘‘ without order, or indistinctly in groups of 2, 3, or 4 

8 . M. latissimiim 




I. M. I'uscrM (Post. N Rupr.) Wittr., Monogr., 53. PI. IV, fig. 13, 
1866; J. G. Agardh, 'I'iH Alg. Syst., part 3, 113, 1882 ; De'Foni, Syll. 
Alg., Vol. I, 109, 1889. 

Frond membranaceous, at first tubular, soon splitting, dull or dark 
green, more or less lobed but not divided to the base; membrane 
20-70/Lt thick; cells 4-6 angled, very closely set; in cross section 
from square to vertically elongate, with only slightly rounded corners; 
occupying nearly the entire thickness of the membrane. 

Under this species are included three wdiich w’ere formerly, and by 
some are still kept distinct; Af. fuscum wdth frond of dull color, 
20-35 thick and cells quadrate in cross section ; A/. Blyttii with 
deep green frond, blackish in drying, 60—70 \x thick and cells “pal- 
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isade form ” in cross section; and M, splendens with deep green 
glossy frond, 50-55 /x thick, more deeply parted than the others, with 
cells similar to M. Blyttii or more rounded. These three forms pass 
into each other with no dividing line, while they are sharply marked 
off from all other species of the genus in nearly every respect. The 
very young plant is in the form of a closed tube, which soon splits 
down one side, and spreads out to form a flat membrane; not split¬ 
ting into several segments, as in the M. GreviHei group. 

Forma Blyttii {M. Blyttii, ^\\Xx., Monogr., 49, PI. Ill, fig. ii, 
1866) is common from Nahant northward and has been found at New'- 
port, R. I., by Mrs. Simmons; it grows in tide pools, and also on 
pebbles in the sublitoral zone; at Revere Beach. Mass., great 
quantities are sometimes washed ashore by November storms, the 
stones on which they grew remaining attached to them. In Green¬ 
land it is reported as found from Jan. to March, and from May to 
Sept.; very young plants being found in June. On the Massachusetts 
coast it makes its appearance in Sept., and reaches its full develop¬ 
ment in Nov. and Dec. The thinner form which apparently should 
be considered the typical M. fuscum appears to be less common, but 
is found at Greenland and in Alaska. Plate 41, fig. 2, cross section; 
fig. 3, surface. 

Forma SPLENDENS fj/. Wittr., Monogr., 50, PI. Ill, fig. 

12, 1866) occurs in the northern Pacific, in Bering Sea and vicinity, 
passing into forma Blyttii, which occurs nearly typical at Victoria, 
B. C., and in Washington. 

In one form or another the species probably occurs throughout the 
Arctic Ocean. Kjellman (i) 299; (2) 54. Rosenvinge (1) 940, 
figs. 47-48 ; (2) 145, figs. 47-48 ; (3) 116. Collins (8) 44. Saunders 
(i) 409. M. Blyttii Farlow (4) 41 ; (5) 477, Collins (i) 70. Britton 
(i) 400. M. splendens Kjellman (2) 54. Setchell (1)591. Kxsicc. 
Phyc. bor.-Am., 715, 911 ; Alg. Am.-Bor., 98. 

2. M. Grevillei (Thuret) Wittr., Monogr., 57, PI. IV, fig. 14, 
1866 ; J. G. Agardh, 'Fill Alg. Syst., part 3, loi, 1882 ; I)e Toni, Syll. 
Alg., Vol. I, 103, 1889. Frond attached, at first saccate, then open¬ 
ing at the top, and ultimately splitting to the ba.se; soft and delicate, 
pale green; membrane 15-20thick, cells quadrate with rounded 
angles, closely set; in cross section horizontally ova I, 12-14^ high. 
Plate 41, fig. 4, cross section ; fig. 5, surface. 

The saccate form is plain in young plants, and may persist for 
some time when growing in still water; but at exposed points the 
frond is soon torn open, and in mature plants all trace of the original 
shape is lost, wherever growing. According to Rosenvinge, Gr<^n- 
lands Havalgcr, p. 948. the specimens from Greenland referred to 
M. lubricum Kjellman, in .\lgae Arctic Sea, p. 295. are M. Grerillei. 
M. cmssiusculum Kjellman. Om Beringhafvets Algflora, p. 53, PI. 
VII. figs. 13 -15. .seems from the description and figures to be hardly 
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Collins (8) 44. 

Hei vev (0 54 


Ulva Lactiicix 


Exsicc. 


distinct from M. Grcvillci^ or at most a variety characterized by the 
slightly thicker frond, with cells occupying considerably less than 
half the thickness of the frond in cross section. The species is com¬ 
mon all along the Atlantic coast from Greenland (March to August) 
at least as far south as New Jersey (spring months), and has been 
found on the Pacific coast from Monterey to Alaska. It occurs 
throughout northern Europe. h'arlow (4) 41. Pike (i) 106. 

Dame & Collins (i) 157. Martindale (i ) 92. Rosenvinge ( i) 946, 

149'%- 50 ’ (3) *17 

Harvey (i) 60. Robinson (i) 166. 

Phyc Bor.-Am., 15. 

Var. Vahlii (J. Ag.) Rosenvinge (i) 949 ; M. Vahlii J. G. Agardh, 
Till Alg. Syst., part 3, 109, PI. Ill, figs. 84-89, 1882 ; De 'boni, 
Syll. Alg., Vol. I, 106, 1889. Slenderer in form, often cylindrical, 
retaining its saccate shape longer, and with cells arranged in more 
or less distinct longitudinal series. Otherwise like the type. It 
occurs in Greenland and in Alaska, and has been found in the Mystic 
River marshes at Medford, Mass. At the Medford locality it was 
already formed when the ice broke up in the spring, and quite disap¬ 
peared in .April. It occurred in a ditch where the water remained 
with little change of level from tides : the conrlitions were changed 
“ improvements ” several ye; 

has not been seen. Rosenvintre (ij 040 ; (2) 151. M. Vahlii 


by 



ago. since which time the plant 


Dame & Collins (i) 157. Collins (4) 346; (8) 44. Saunders (i) 

410. 

3. M. ARCTiCU.M Wittr. Monogr., 44, PI. II, fig. 8, 1866; J. G, 
Agardh, Till Alg. Syst., part 3. 106, 1882; De Toni, Syll. Alg., 

Vol. I, 105, 1889. 

Frond attached, at first saccate, soon splitting into a few broad 
laciniae; subradiately plicate, with crisped margin ; pale green, becom¬ 
ing yellowish in drying ; membrane 25-45 fi thick ; cells 4-6 angled, 
closely set, irregularly placed; in cross section either horizontally 
or vertically oval, 10-30 fx high, Plate 41, fig. 6, cross section ; fig. 
7, surface. 

A northern species, chiefly distinguished from Af. Grevilleihy the 
thicker frond, which is saccate only in the earliest .stages, and after¬ 
wards ;r|)pears as a rather broad membrane, not split up into narrow 
strips as is usual in M. Granllci. Rosenvinge, who was familiar 
with it in Greenland, unites with this species three others, M. 
saccodeum Kjellm.; AT. cylmdraceum Kjellm,; and AT. 

Kjellm.; and then reduces the whole to var. arctica of Af. Grevillci. 
He says that it is impossible to draw the line between the forms 
with a thickness of 25 /a and those reaching 60/x; or between those 
with cells in cross section horizontally oval and those vertically oval. 
In forms .so closely related and passing into each other so much as 
do the forms of Afonostroma, it is more a matter of personal pref- 


ari^tiavum 
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erence or of convenience than anything else, whether the forms are 
distinguished as marked varieties or nearly allied species; the seven 
forms united by Rosenvinge are here divided into two groups, one 
included as varieties under J/. Grevillei^ the other as J/. ^r/rZ/V/////; 
it seems more convenient to keep apart forms such as J/. d/igicavum 
with very thick membrane and large, vertically elongate cells, and 
the thin membraned typical J/. Crrei'illt’i, with small, horizontally 
elongate cells. All the forms mentioned are found in (ireenland, 
but are not recorded farther south on this coast; thev occur also in 
northern Norway; the type is found in Alaska. Kjellman (i ) 299. 
M.GreviUci \'AX. antica Rosenvinge (i) 949, fig. 51; (2) 152, fig. 51. 
AI. saccodeiun Kjellman (1) 296, PI. XXVIII, figs, i —10. M. cylitidra- 
ceum Kjellman ( 1) 295, PI. XXX. M. any^icavum Kjellman (1) 297, 
PI. XXIX. Kxsicc. Phyc. Hor.-Am., 910. 

Var. iNTF.s ri NI FORME Ro.senv. (i) 153, 1893. Frond tubular, up 
to 50 cm. long; membrane 25-50/n thick ; cells rounded, closely set, 
vertically oval in cross section, 15-20/w high; usually arranged in 
more or less di.stinct series longitudinally. 


This variety resembles in habit Af. Grexullci var. Vahlii, but is 
more persistently tubular, and except by careful examination of its 
structure, is liable to be mistaken for Etitcj-omorpha iutesiinalis. It 

52: (2) 153, 


firr 

“to* 


is found in (Ireenland. Rosenvinge (i) 953, 

fig- 52- 

4. .M. ruix’HRtJM Farlow (4) 41, 1881; j. (i. Agardh, Till Alg. 
,Syst., part 3, 104, 1882; De 'I'oni, Syll. Alg., Vol. I, iio, 1889. 
Frond dividing into linear or lanceolate segments with slender base, 
much crisped at the margin, light green, membrane about 6thick 
in upper part, up to 15 yu near base, cells roundish, rather irregular 
in form. Plate 41, tig. 8, cross section ; fig. 9, surface. 

.A. beautiful species, extremely delicate, adhering .so closely to paper 
when mounted that it is almost impossible to detach it for examina¬ 


tion. It occurs on rocky shores, usually epiphytic on other algae, 

and is found from April to June on the New Fngland coa.st, where 

it occurs as far south as Newport, Rhode Island, and north to 
Newfoundland. 

Foslie and Rosenvinge include Af. pulchriim under AI. undulatinn, 
as var. Farhm<ii^ Foslie ; but this is probably incorrect. It may be 
that specimens of the latter variety h.ive been distributed under the 
name of .M. />///<///7/w, as there is some external resemblance between 
them. The latter is, however, more delicate and is usually divided 
so as to resemble a tuft of fronds of Eutcromorpha Pinza, with nar¬ 
row tips, the edges much crisped and wavy ; while the former has 

a generally rounded and fan-like outline, the plications long and 
radiating from the base to the margin. Both, however, vary consid- 
-erably, and forms can be found which it would be hard to distinguish 
ibv external characters. Kven if we accept the statement of J. G. 
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Agardh that the Ulva Lacfiica of Linnaeus and his iininediate suc¬ 
cessors was a Monosfromd, with delicate and inucli divided frond; 
and that it is the plant distributed as Xo. 121 of Areschoug, Alg. 
Scand. Lxsicc.; it still remains unlikely that I'arlow’s J/.////r/z/v/w 
is the same jjlant. ns suggested by Agardh. Both Areschoug's plant 


and a specimen of M. Grcvilki forma Lactiiia from Flensburg, deter¬ 
mined by Ilauck, are relatively coarse plants beside M. pnlc/irum. 
'Fo appreciate the extreme delicacy of typical forms of the latter, one 
must have collected it : it recpiires as careful handling as the tender- 
est Callilhamnioti. Reinbold. (Ihlorophyceen der Kieler Fohrde, 
p. 124. says of M. /.aituca, comparing it with M. Grevillei, “Thallus 
rigider. nieht .so schliipfrig." which is l)y no means the case with 
M. pn/i/iruni. In structure the Furopenn specimens referred to come 
quite near to AI. Grcvilki^ but not to Si. puh-linun. While it is 
probable that this species is saccate in its early stages, I know of no 
observation of such a .state. Fallow (4) 41. Bennett (1 ) 95. Col¬ 
lins (8) 44. Fxsicc. Phyc. Bor.-Am.. 658. .-Vlg. Am.-Bor., 217. 

5. M. uxDur.AiUM, Wittr.. Monogr., 47. PI. III. fig. 9. 1866; l)e 
'J'oni. Syll. Alg., Vol. I., 105. 1889. hrond membranaceous, soft and 
flaccid, with strongly undulate margin ; 40-50/c thick ; cells angular, 
closely set, showing somewhat of an arrangement in twos, threes, 
and fours; in cross .section about 20/c high, semicircular or oval ; 
the chromatophor not occupying the full height of the cell ; not over 
10 fi in the middle. Plate 41, (ig. 12, cross section ; fig. 13, surface. 

'Pile ty|)ical form, described from Norway, has been found once in 
Greenland bv Rosenvinge ; the frond is thicker than in any other 
species but A/, fuscum, which is not liable to be mistaken for it. 
being amply distinct by its color and consistency. Kjellman (i) 
295. Rosenvinge (1)945; (2) 149; (3) 117. 

Var. F.arlowii Foslie, Contrib. I, 114, 1891, excl. syn. Frond 
similar to the type, but less than 30 /a thick. 

Foslie atid Rosenvinge consider this as identical with AT. luk/irum 
Fallow; luit this appears to be a misapprehension, the latter being 
much thinner, with more slender and |)ointed segments or fronds. 
Greenland. Rosenvinge: Newfoundland. Holden; Marblehead, Col¬ 
lins. h'ound also in northern Norway. Rosenvinge (i ) 945; (2) 
149; both excl. syn. Collins (8) .^4. I’',x.sicc. l^hyc. Ifor.-Am.. 406. 

6. M. LKP rODRRMU.M Kjellm.. Algenv. Murmnnschen IMeer(*s. 
52, PI. 1 . figs. 23 24, 1874; De'Poni. .^yll. Alg.. \'ol. I. 109. i88(). 
Frond cuneate-obovate, passing by a narrow base into a tubular, 
filiform stipe; the flat ])art of the frond usually entire, with a more 
or less undulate margin ; often twisted below. Cells in the tubular 
part arranged in longitudinal series, closely set. angular; in flat |)art 
similar but smaller: membrane 7-1041 thick, cells in cro.ss section 
quadrate or rectangular, 5^ /x high. Plate 41, fig. 10, cross section ; 
fig. 11, surface. 
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This species has the most delicate frond of all in the genus, except 
M. pulchnim. It is found, in Greenland in many places, growing 
below low w'ater mark or in pools. It occurs also in Nova Zembla. 
In young plants the filiform stipe is short and inconspicuous ; it 
appears to continue growing during the life of the plant, reaching a 
length of two or three cm. Plants collected by the writer at Nahant 
in June, 1882, and at Cohasset, Mass., in April, 1883, have the mem¬ 
branous part of the frond the same as in Greenland specimens; the 
stipe, however, is quite inconspicuous. 'I'hey would seem to belong 
to this species, possibly imperfectly developed from being so far 
south of its ordinary range. Apart from the stipe, the chief char¬ 
acters are the thinness of the frond, approached only by M.pulchrum; 
and the squarish cells, regularly arranged, almost like a J*rasiohi. 
M. zoster'nolum 'bilden, American Algae, No. 388, seems to be iden¬ 
tical with the plant from Cohasset. As Rosenvinge notes that young 
plants with very short stipe grew in company with older, long stiped 
individuals, it would seem better to include all the forms in question 
under AT. /eptodermum, without distinction, even as form. Rosenvinge 
(I) 944, fig. 49 ; (2) 149, fig. 49 ; (3)117. Collins (8) 44. 

7. M. CREFiDiNUM F'arlow(i ) 14, 1881 ; J. G. .Agardh, Till Alg. 
Syst., part 3, loi, 1882; I)e 'I'oni, Syll. Alg., Vol. I., 103, 1889. 
Frond delicate, light green, 5-15 cm. long, Habellately orbiculate, 
when fully developed split nearly or quite to the base, segments obo- 
vate ; membrane 18—36, rarely 45/u. thick ; cells roundish-angular, 
when actively dividing forming compact groups of 2, 3, or 4, separated 
by rather wide spaces. Plate 41, fig. 14, cross section; fig. 15, surface. 

One of the smaller species of the genus, confined to the Atlantic 
Coast of the United States, on which it is rather common from Cape 
C'od to New Jersey, and found also at Salem harbor. Mass. A favor¬ 
ite habitat seems to be on woodwork between tide marks, but it also 
grows on rocks ; it is usually in rather dense tufts, which have a rich 
dark green color, though the individual frond is light green. It is 
found in spring and summer. 'Phe form varies from a fiat, roundish, 
undivided frond, slightly lobed at the margin, to a frond cut nearly 
to the base into several segments, and radially much plicate. Under 
the microscope, there usually appear several quite distinct starch 
granules in each cell. F'arlow (4) 42. Collins (i) 70; (3)310; 
(6) 77 ; (8) 44. Martindale (i) 92. Britton (i) 400. Exsicc. 
Phyc. Bor.-Am., 229. Alg. Am.-Bor., 174. 

8. M. LATissiMUM (Kiitz.) Wittr., Monogr., 33, PI. I, fig. 4, 1866. 
J. G. Agardh., Till Alg. Syst., part 3, 99, 1882 ; I)e Toni, Syll. 
Alg., Vol. I, 102, 1889. Frond at first attached, afterwards floating, 
thin and soft, glossy, of irregular shape, more or less plicate near 
the even or undulate margin ; membrane 20-25 thick, cells 4-6 
cornered or roundish, closely set, without order or more or less dis¬ 
tinctly in twos, threes or fours; in cross section vertically oval or 
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nearly circulai, 14—18 ^ high, Plate 41, fig. 18, cross section; fig. 
19, surface. 

Apparently not unconiinon in Cjuiet waters, especially in ditches in 
marshes, where the water is sometimes brackish rather than salt. At 
til St it is attached to various objects, but soon becomes loosened and 
floats freely, sometimes in such abundance as to (piite fill a ditch 
from bottom to surface. It appears in spring, and continues, chiefly 
in the floating state, through the summer. 'The color is a quite rich 
green in the }Oung plant, usually paler in tlie older, floating indi¬ 
viduals. ] he arrangement of cells varies in plants from the same 
locality, and even in diffeient parts of the .same frond ; in .some case.s 
the arrangement of cells in twos and fours is very like J/. quaientarium 
but the New England plant probably is all M. hxiissimum. 'I'he cells 
arc usually said to be vertically elongate in cro.ss section ; but this is 
tiue only in a general way, as individual cells, and sometimes a con¬ 
siderable proportion of the whole, have their longer axes parallel to 
(he surface of the frond; indeed, the shape of the cells, whether 
seen from above or in cross .section, is liable to vary in any species 
of iMonostroma, ox in different stages of growth of" the individual. 
Piom Maine to Morida ; Washington and Alaska; shores of Ifuroj^e, 
Africa. New Zealand. Dame & Collins (1) 1 rS. Collins (aftji - 
(8) 44. Ivxsicc. Phyc. Por.-Am.. 14. ' 

9. M. ()(J.\TKRN’AKir.\i (Kiitz.) Desmaz., Plantes Crvpt. de lAance 
.Nouvelle Serie, 603 ; W'ittr.. Monogr.. 37. 1866; f. C. Agardh,'I'ili 
Alg. Syst., part 3, 98, 1882 ; De 'Poni, Syll. Alg.. Vol. I. i 00, 1889. 

I lond 4it fiist <vttached, soon becoming fri^e. st>ft and delicate, irre^**- 
ularly lobed and folded. 20-23 H- thick ; cells rounded, when actively 

. — in threes and fours within the mother cell wall ; 

in cross section semicircular or oval. 15 17 high. Plate 41, fne ifi! 
cross .section : fig. i-. surface, " ’ t>- • 

.As was noted under A/, /iitissimum. (hat species is very near J/. 
qIt(1 ti X/!(I> /u//t, and as fai as New k.iigland specimens are coiu erned 

it is impossible to draw the line. Specimens from California, how¬ 
ever. all as far as seen distinctly sliow the arrangement in threes and 
lours, and more plainly than do any eastern specimens. 

besides occurring in salt w.iter at Santa Cruz. California, it is found 

in (|uite fresh water in the interior of the state, at Santee, by.Miss 

.Minnie Reed, and was collei ted by Dr. Sereno Watson at 2000 

meters elevation in the Diamond mountains. Nevada. It occurs in 

v.irious parts ol P.urope. 1 am indebted to Dr. Ceorge 'I'. Moore of 

the lb S. Dei)artment of Agriculture for the o|)portunity'to examine 

an authentic specimen of C/j-a j/ifris/xioptu/ioii/x’s \\\hk\'^ ooWvoicd bv 

Dr. W'at.son in connection with the U. S. Ceological Exploration of 

the I’oitieth I’arallel. It is undoubtedly A'f. quoterunrimn , and as 

the cells are actively dividing, the (|uatern;ite character is very marked. 

.Anderson ( 1 ) 218. Llha mt'>-is»inpriiioi(/,\c. W ood ( 1 ) 182. Kxsicc. 
Phyc. bor.-.Ain.. 567. 
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lo. M. (iROENLANDicuM J. G. Agardh, 'Pill Alg. Syst., Part 3, 107, 
IM. Ill, Figs. 80—83, 1^82; De'Poni, Syll. Alg., Vol. I, 106, 1889. 

Frond filiform, tubular, cylindrical, up to 15 cm. long, from a very 
slender base expanding to i mm. diameter ; apex broken only after 
exit of zoospores. Cells in the lower part of the frond loosely arranged 
in twos and fours, roundish angular; in the upper part more evenly 
distributed, more or less closely set. In cross section the membrane 
is 25-35 thick; the cells radiately elongate, 2-4 times as long as 
broad; in the younger parts the central cavity is filled with a gelat¬ 
inous substance, which disappears as the plant becomes older. 
Zoospores formed first at the summit of the frond, and developing 
successively in lower cells. Plate 41, fig. 20, cross section ; fig 21, 
surface. 

This plant has no external resemblance to a Monostroma, and was 
placed in this genus with a mark of doubt by both Farlow and Rosen- 
vinge. It appears like a slender unbranched Enteromorpha, but 
seems, however, to be in structure more nearly related \.o Monostroma. 
It has been found at Nahant and .Swampscott on the Mas.sachusetts 
coast; at Newfoundland; at several places in Greenland and in 
Alaska. It occurs from .April to June in New England; in July at 
Newfounrlland ; and from May to .August in Greenland. At Nahant, 
it grows in rather dense tufts, at the lower limit of the litoral zone, 
in company with Chidophora arcta, Ihingia fusco-purpurea, Urospora 

penicilliformis, eXe. Rosenvinge (1)954, fig. 53; (2) 155, fig. 53; 
(3) 11 7. Saunders (i) 410. Collins (8) 44. Exsicc. Phyc. Bor.- 
Am., 13. M. Collinsii Alg. .Am.-Bor., 216, without description. 


ENTEROMORPHA Link. 

Frond originating in a single series of cells, which by repeated 
division form a tubular frond, the membrane of which consists of a 
single layer of cells ; in some of the simpler species the tubular stage 
is not reached, and the frond in the adult state consists of two or a 
few series of cells, united without any interior open space. All the 
cells of the frond, except the lowest, capable of producing zoospores, 
which arc discharged through an opening in the cell wall. 

A large genus, at least 50 species having been described, of which 
a part will probably be united with other species. It is connected 
with L-lva by E. Linza, in which the tube is compressed, and the 
membranes united in the median part; on the other hand. Monostroma 
Groenlaiulicum is hardly to be distinguished from some of the simple 
filiform species of Enterornorpha. E. tntesfinahs is found the world 
over, and other species are very widely distributed. They are found 
not only in the sea, but also about salt springs and salt mines ; they 
abound in brackish, and are occasionally found in quite fresh water. 


‘ 903 J 


Collins, — The Ulvaceae of North America 


19 


riie specific distinctions are not always clearly marked, but that 
is to l)e expected in a genus of this extent, where the characters 
available for specific distinctions are so few. In the following 

^ __ _ ^ A T ^ 4 1f« « • ^ 


J 


followed. 


and a few more species are recognized than are allowed in Rosen- 
vinge’s work. 'I'liough perplexing intermediate forms will undoubt¬ 
edly be found, it is thought that the type of each species will be 
found fairly distinct. 


Kiev TO THE Species. 


I. 


Frond flat, the membranes free at the margins but united between 


I. Frond of one to a few series of cells, not tubular 
I. Frond tubular 

2. Frond simple 

2. Frond branched 


/ 


Linza 


3 

12. E. IMCKCrkSA 
14. E. CKtCJATA 


3. Cells not arranged in longitudinal ^series except in the very vounge.st 


p a r t s 


3. Cells more or less in longitudinal series, usually in the greater part of 


the frond 


9 


4. Cells of new generation in twos, tlirees and fours in the wall of the 


K. EASCIA 


5 * 




5 

5 


/ 


mother cell 

4. Mother cell wall not persisting after division 
Frond with short, spine-like ramuli, in addition to branches 

_ , . , ^ 9 * acantiiopiiora 

krond with more or less plentiful branches (3 

Frond simple or with a few proliferations 
( 3 . b rond with flattened rachis branching from the margin 

la. E. .M icroc'occa var. schsaesa 

6 . I 1 ond tilifoim , blanches with contracted base, expanding upw'ards 

. 9. E. COiMPKESSA 

7. Cells 10-16 in diam.; frond usually inflated and constricted; often of 

larire size fy rNTEsrixAi.is 

8 

8 . E. minima 

I. Ib. MU'K(>C<)C'C.\ 


/ 


9 

9 

9 


11 


Cells 4-8 fjL diam. ; fronds usually only 1-5 cm. long 

8. k rond 8-10thick ; cells 5—7 jjl diam. 

8, Frond 15-20 p. thick ; cells 4-5 jji diam. 

I'roiul sim])le, intlated and ilexuous eeexco.s\ 

Frond simple or with occasional proliferations; not inflated 10 

Frond regularlv hranclied j, 

10. I'rond narrowly linear, .strongly compressed 10. K. mak(;inata 

10. k roiul lilitoi in, 2-8 cells wide, tubular only in the widest juirts; 

branches 2 cells wide py a'oK'rx 

10. k'rond filitorm, tubular, of uniform diameter; of numerous series of 
squarish (.'ells jy ekomeeka var. 1 riU’Eos.v 

kh'oiul beset with numerous short thorn-like hraiu'hes 

5a. lb. SALINA var. IM)L^ ( LADOS 

1 '^ pkolieeka 


4 

II. Ih'anches proliferous, similar to main filament 4. 

11. Ih*anches proliterous, of two or sometimes one series of ce 


11 


C 3 


5. K. SAI.INA 

Hranches of successive orders, tapering from base to apex 12 

12. Chromatophor filling cell 

12. Chromatophor not filling cell, giving a net-like appearance i j 

Ultimate ramnli short, spine-like, not monosiphonous 18. Ib. ramite()s\ 

1 1 . E. CRINII'A 


13* Ultimate ramuli of a single series of cells 
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13. Ultimate ramnli polvsiphonous, of a few, svmmetricallv 
cells 

14. Ultimate rtanuili of a single series of cells is. 

14. intimate ramnli luA of a single series ot cells 


*7 


placed series of 

16. K, KRECTA 
K. IIOPKIRKII 
K. CLATIIRATA 


I. E. MICKOCOCCA Kiitz., 'rab. Phyc., Vol. VI., 11, PI. XXX, 
fig, 2, 1856; j. G. Agardh, M'ill .\lg. Syst., part 3, 123, 1882 rl)e 


Toni, Syll. .Alg., Vol. 1 ., 118. 1889. Fronds 1-5 cm. long, 1-5 mm. 
wide, tubular or compressed, simple or slighly proliferous, much 
curled and twisted; cells angular, 4-5/u,diam., in no definite order ; 
thickness of membrane, 15—20/i,. Plate 42, fig. 1, surface; fig. 2, 
cross section. 

The smallness of its cells distinguishes it from all our species but 
Ji. tnininiii, in which the dimensions are only slightly larger; but the 
latter has a very thin and delicate membrane, while in K. viicrococca 
it is relatively cpiite thick, the thickening being specially pronounced 
on the inner side, d'his gives it a coarser feeling to the touch than 
h.is K. minima. It is common from Marblehead, Mass., north; its 
favorite habitat on the iS'ew K.ngland coast appears to be the surface 
of shaded steep or vertical clilTs, especially where the flow or drip of 
fresh water keeps it continually moist ; it has been found in Alaska ; 
also on the .Atlantic and Mediterranean shores of Europe, ('ollins 
(4) 33 ^: (7) 245; (8)44. Saunders ( 1 ) 41 I . R. itikstiualis \ax . 
microiiura, Rosenvinge (1) 957, fig. 54 i (?) ' 57 >^'g- 54 - Fxsicc. 
Phyc. Bor.-Am., 66. 

Var. suus.ALSA Kjellm. (1) 292, PI. XXXI, figs. 1-3; Ge loni, 
Syll. Alg., Vol. I, 120. 1889. Rachis Hattened, with numerous jiatent 
branches from the edges; much twisted and contorted ; color, dark 

grei n. 

Reported bv Kjelhnan from the west coast of (beenland, and from 
various localities in the European .Arctic ,Sea: Rosenvinge raises 
some doul't as to the identity of the Greenland plant. Its habitat 
in the .Arctic regions is in lagoons; at Cambridge, Mass., Setchell 
found what is apparently the same plant, growing in mutldy places 
in Char'es River marshes. It akso occurs on the west coast at 
Washington. Collins (8) .^4. Kxsicc. Phyc. Bor.-Am., 467. 

2. Iv KASCi v Post & Rupr. ( I) 21 ; J. G. Agardh, d’ill .Alg. Syst., 
)>art 3, 125. 1882: De Toni, Syll. Alg., Vol. 1, 120, 1889. Frond 
elongate, tubular-compressed, from a slender stipe, sjiaringly 
branched ; cells 4-6 x 6-8 /x, roundish-angular, in no apj^nrent order, 

often containing 2 4 daughter cells. 

In the form of the frond not unlike R. infrstina/is, but with a 
different arrangement of cells, somewhat recalling Ilea ftihaesccJis. 
.'I'he latter, however, is much .softer and more gelatinous, and the cells 
are arranged in longitudinal series, and more symmetrical in all 

'The char.icteristic arrangement of cells is not always 
distinct, and in its absence this species is not easily di.stinguished 
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from K. iutestitialis. It occurs on both shores of the Bering Sea, 
Kjellnian (2) 52. 

3. K. Ki.KXUosA (Wiilf.) J. G. Agarclh, 'J'ill Alg. Syst., part 3, 126, 
1882; l)e loni, Syll. Alg., Vol. 1, 121, 1889. Froiul cylinclrical, 
tubular, simple, tapering to a filiform stipe below, above infiated, 
fiexuous and intestine-like ; cells 6-8 x 8-1 2 /x, roundish polygonal, in 
longitudinal series; membrane somewhat thickened on the inside; 
chromatophor filling the thick walled cell. Idate 42, fig. 3, surface. * 

1 his is a southern species, and on our I'lorida shores appears to 
take the place of E. intestinalis in the north. From the latter it 
differs in hav'ing somewhat smaller cells, arntnged in regular .series; 
al.so .somewhat more delicate membrane, from A. coviprcsso it is 
also distinguished by the arrangement of the cells, and its habit is 
dissimilar; from both these species it differs in hav’ing a thicker wall 
between the cells. It seems to be common in Florida, and occurs on 
the we.st coast at Santa Barbara and San I)iego. Warmer temperate 
regions of the world. Exsicc., Phyc. Ik)r.-Am., 462. 

4. E. I'Roi.iFEk.v (Id. l)an.) J. ( 3 . ^Vgardh. Till Alg. S\’st., part 3, 
129, PI. IV, figs. 103 and 104, 1882; I)e Toni. Syll. Alg., Vol. 1 . 122, 
1889. brond up to several meters long, and 2 cm. diameter, tubular or 
compressed, with more or less abundant proliferous branches, \\ hich 
are u.sually simple, but soinetime.s aLso proliferous; l)ranche.s varvin<>^ 


much in length and diameter; cells 


10-12/X, in the younger parts 


always arranged in longitudinal series, which become less distinct in 
the older parts; membrane 15-18/x thick, not much exceeding the 
dimensions of the cells in cros.s .section. Plate 42, fig. 3, .surface. 

A common species, formerly included in E, compressa or E. intest¬ 
inalis, to the former of which it is most allied, but from which it 
dilfeis in the longitudinally seriate cell.s, v’crv manife.st in the vounger 
portions, and disappearing only in the c|uite old jjarts. In habit it is 
very variable, from slender, slightly branched forms, only a few cm. 

to richly and re|)eatedly branched frond.s; branches sometimes 
long and slender, sometimes short and very densely set, .sometimes 
long and short intermingled cpiite without order. In one form there 
is a stout main stem, from which smaller ])roliferou.s branches issue 
t earlv i i^ht one of sotne coniferous trees. It 

appears to prefer somewhat sheltered localities, where it is not left 
bare for any considerable time at low tide. It is re|iorted from 
Cireenland, and a.s far .south as New fer.sev; as Agardh repoi'ts it 
from the West Indies, it probably occurs along the whole .Atlantic 
coast. It has been found f)nly at Alaska on the we.st coa.st, but prob¬ 
ably occurs at other localities. It occurs in brackish water in South 
Dakota, (Saunders) and in fresh or verv slightly brackish at Los 
Angeles, California, (Miss Monks). It is found along all the shores 
of Europe, and in fresh water in several European countries.* Rosen- 

' E. I.INC.U l..\ r.\ J. ( 1 . AgardI), 'I'ill .Alg. Syst., jiart 3 . 143 , iSSa. “'I'lifted, 
grass-grccn, dclicutcly nienibriinacous, tuliular, iiienil.iranc soiiicwluit collapsing in 
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vinge, (i) 960; (2) 158; (3) 118. Collins (8) 44. Saunders (i) 
411. Exsicc. Phyc. Bor.-Am., 610,913; Amer. Algae, 127,264, 265 
(as.fi'. rompressa), 128 (as fi". claihrata), 385. 

Var. ARcricA (J. Ag.) Rosenv. (i) 960; (2) 158. E. aritua,].iy. 
Agardh, 'Pill Alg. Syst., part 3, 124, PI. IV, figs. 100-102. 1882; 
De Toni, Syll. Alg., Vol. I, 120, 1889. Cells smaller and rounded, 
membrane 20-30 ft thick, cells 10—14 ^ in cross section, usually 
longer than broad, sometimes double their breadth. Occurs Green¬ 
land to Spitzbergen. 

. TRAHECULATA RoseilV. (l) 961, fig. 55; (2) 159, fig. 55. 

Slenderer than the type, with long capillary branches; the central 


Var. 


cavity traversed by transverse and oblique ‘‘trabeculae.” Greenland. 
Var. TUHULOSA (Kiitz.) Reinbold, Chlorophyceen der Kieler 


P'ohrde, i 17 


J 


De 


Toni, 1 . c., 122, 1889. Slender, slightly branched, of nearly uniform 
size throughout. In ditches in salt marshes. Revere, Mass.; Great 
Salt Lake, Utah; Baltic and German Seas. Exsicc. Phyc. Bor.- 
Am., 471 ; Amer. Algae, 262. 

5. E. SALiNA Kiitz., Phyc. Germ., 247, 1845 ; De Toni, Syll. Alg., 
Vol. I, 136, 1889. P'rond filif^irm, tubular, with a few branches, 
which are sometimes opposite, of two or more rows of cells, or in the 
youngest of a single series; cells quatlrangular, 14-16 /a square, or 
slightly longer tlian broad, in longitudinal series throughout; mem¬ 
brane thickened on both sides. 

The slender fronds with relatively large cells in longitudinal series 
distinguish this species with tolerable distinctness from any others 
within our limits. It was found by De A. Saunders at Lake 1 ont- 
chartrain in Louisiana, and by Mrs. Curtiss in Idorida. Found in the 
Baltic and near salt mines in the interior of Europe. F>xsicc. Phyc. 

Bor.-Am., 859. 

Var. POLYCLADOS Kiitz., Phyc. Germ., 246, 1845. Pilaments 

beset with more or less numerous short, horizontal, spine-like ramuli. 
Occurring in a brackish ditch at Key West, Florida; collected by 

Farlow. 


drying, helow densely branched, branches ascending, somewhat dilated from a 
narrow base, simple, long, apparently Ungulate; cells subquadratically rounded, 
forming longitudinal series through nearly the whole length of the frond; endo- 
chrome rounded, occupying nearly the whole space of the cell. .Atlantic shores 

of Europe and America; in the Gulf of Me.xico.” 

The above is translated from the original description; the species does not 

appear to have been recognized by American algologists. At Marblehead, Mass., 
a form occurs which agrees very well with the E. of llauck, in 1 hy- 

cotheca Universalis, No. 14; but Hornet, comparing this with an authentic spec¬ 
imen from .Agardh, considers Ilauck’s plant to belong to a different species. See 
Hornet, les Algues de I’.-K.-.A. Schousbrte, p. 199. It is possible that .Agardh’s 
plant iiiay have been included here in E. prolifera ; there is no very sharp line 

drawn in the descriptions. 
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6. E. INTKSTINALIS (L.) Link, Epist. in Ilor. Phys. Berlin, 5, 1820; 

J. (L Agardli, Till Alg. Syst., Part 3, 131, PI. IV, Eig. 109, 1882; De 
loni, Syll. Alg., \ ol. I, 123, 1889. kroncl simple or having at the 
base a few branches similar to the main frond, or occasionally a few 
proliferations above; length varying from a few centimeters to "several 
meters ; diameter from 1-5 cm.; at first attached by a short cylindrical 
stipe, but soon detached and floating; cylindrical or expanding above, 
more or less inflated, often much crisped and contorted, and irregu¬ 
larly and strongly constricted; cells 10-16 /x diam., in no regutar 
order ; thickness of membrane varying from 50 /i below to 20 /u, above; 
cells in cross section from 12 to 30 /x. Plate 42, Fig. 6, surface; fig. 7] 
cross section. 

A common and exceedingly variable species, occurring throughout 
our limits except on the southern Atlantic coast, where E. Jlexuosa 
appears to take its place. There are many intermediate forms 
tlyat connect it with E. compressa, but in its typical form it is 
distinpiished by the internally thickened membrane, and by the 
intestinal appearance, which is indicated by both its generic and its 
specific name. It is especially a plant of cpiiet waters, where it some¬ 
times attains enormous dimensions. Europe. West Brazil Indies 
Japan. “ 


712. 
Hall (1) 


h>aton (i) 348. Farlow (1) 
Wood (1) 183. Robinson (i) 166. 
112, in part. Rosenvinge (i) 


Harvey (i) 57, m jiart. 

292; (2) 378; (3) 

Hervey (i) 50. mm \ i ; ii-, m paiu i\osenvinge 957 j 

(“) L \7 ’ (3) ‘' 7 - Collins (7) 245: (8) 44. Saunders (1) 411. 
Ulva Enteromorp/ia var. intestinalis fallow (4) 43. Hay & Mac Kay 

(1)63. Collin.s (4) 310 ; (6) 77. Dame N Collins (1)157. Bennett 

Martindale (i) 02. Howe (1)67. Exsicc. Phyc^Ior.- 


(0 95 - 


Am., 464. Amer. Algae, 263. 

Among the many forms of this species which have been described, 
the following have been recognized in America. 

Forma CYi.iNDRACKA |. C. Agardh, 'I'ill Alg. Syst., part 3, 131, 
1882. Frond long and slender, of uniform diameter. Newport, R. 
I., Bridgeport. Conn., floating unattached. Saunders (i) 411. 
Collins (8) 44. Exsicc. Phyc. Bor.-Am., 465: Amer. Alga;, 126. 

forma CLAVATA J. C. Agardh, 1 . c. 131. Frond attached, clavate, 
from a filiform stipe, usually more or le.ss contorted. Cutler, Maine; 
Alaska. Exsicc. Phyc. Bor.-Am., 966. 

Forma .maxima J. H. Agardh, 1. c. 132, Frond floating, unat¬ 
tached, inflated and bullate. In quiet waters. Mass., Conn., N. J., 
Alaska. Saunders (i) 411. Collin.s (8) 44. 

Forma tenuis n. f. Membrane thin and delicate, not thickened 


within. 


Artesian running water. Redfield. So. Dakota. 


Amer. 


Algae, 125. In size and shape of cells and in habit of frond, this 
form agrees with forma clavata of the coast. The dilTerence in the 
character of the membrane may be due to the peculiar station. 

7. E. Linza (L.) j. G. Agardh, 'Fill Alg. Syst., part 3, 134, PI. IV, 
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grows on stones, 


figs, iio—II2, 1882 ; De I'oni, Syll. Alg., Vol. I, 124, 1889. Frond 
lanceolate or linear-lanceolate, simple, 1-5 dm. long, 1-20 cm. broad; 
stipe short, hollow; upper part of the frond fiat, the membranes 
grown together, as in Ulva, except at the edges, where they remain 
free. IMate 42, fig. 8, cross section of margin. 

Forma crisi>ata, edges much crisped and folded. 

Forma lanckolata, edges even or |)licate, not crisped. 

'I'hese two forms are taken as defined l)y .Vgardli, 1. c., and in one 
form or another this species seems cotnmon along the whole Atlantic 
coast from Maine to Florida, and is reported on the Pacific coast 
from Bering Straits to Santa Barbara, Cal. It 
woodwork aiul other algae, usually in places seldom or newer left 
bare by the tide. 'The smaller forms look like forms of E. intcsti- 
na/is, but in the latter the frond, though often collapsed, is tubular 
throughout; in E. Linza the two membranes adhere, except at the 
edges, where there is a narrow open space, around which the cells 
are arranged, in cross section nearly in a circle. Europe, West Indies, 
Brazil, Peru, 'Pasmania. Kjellman (2) 53. Collins {7) 245 ; (8) 44. 
Saunders (1) 410. Ulva Linza Post. I's: Kupr. (i) 21. Hooper (1) 
30. H.irvey (1) 59; (2) 176. Kemp (1) 41. Fallow (1) 292; (2) 
379. llall(i) 112. Anderson (I) 2 18. Fowler (1)48. U. Enicny- 
ni >rpha var, lanccolaia Farlow (4) 43. Pike (1) 106, Hay iV MacKay 
(1)63. Collins (3) 3 10. Dame & Collins (I) I 57. Bennett (i) 95, 
Britton (i) 400. Martindale (i) 92. LL laiissima x-xx. Linza 
(i) 53. Exsicc. Phyc. Bor.-Am., 16, 967 ; Amer. Algae, 3S4. 



MiN'iMA Nag. in Kiitz., Sp. Alg., 482, 1849; |. C. Agardh, 

Frond i-io cm. long, 1-5 mm. 


Ig. Syst., part 3, 135. 1882. 


8 . 

Till 

broad, simple or slightly proliferous, soft and delicate, membrane 
8-io/i. thick, cells anj;ular, 5-7 /u, diam. arranged in no definite order. 
Plate 42, fig. 9, surface; fig. 10, cross section. 

A small species, resembling E. cotnf>rt'ssa. but smaller in dimen¬ 
sions of fronds and size of cells. It is probably common, but is 
easily overlooked among the larger and better known species of the 

I'he extreme thinness of the frond gives it a very soft and 
delicate feeling to the touch, which is the best character by which 
to recognize it when growing. It seems to grow mostly in the lower 
half of the litoral zone. At Southwest Harbor, Mount Desert 
Island, Maine, it grew in abundance on woodwork of weirs, etc.; 
at Spectacle Island. Penobscot Bay, on rock; at Bridgeport, C'onn.. 
on rocks. Encus, SLarfina. etc., on a muddy shore; at S.ui hrancisco, 
C^alifornia, on rocks at high water mark. Found al.so at Vancouver 
and Alaska; North .\tlantic. Mediterranean, .South Pacific, ('ollins 


genus. 


is) 45^; (^) 44 - Li. intestinalis var. minima Rosenvinge (i) 959 ' 
(2) 159, F^xsicc., Phyc. Bor.-.'\m.. 468, 91 2. 

F'orma rivuf.akis C^)llins, has a p;de color, fronds half a meter in 
leno’th, ;ind substance nv)re gelatinous than the type. 'These diller- 
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cnees arc probably all due to its place of-growth. — running fresh 
water. Ala.ska. Plxsicc., I’hyc. Bor.-Am., XXVI; Ainer. Algae. 261, 
as E. miirocoica. 

I'orina clacialis Kjellinan, Algenv\ Murin. Meeres, 50, 1877. 
Frond 9 13 /a thick, cells 5-8/u. diain.: forming a dense coating on 
rocks covered onlv at high ti'de. and at other times wet with water 
from melting ice. Greenland. Rosenvinge (i) 959 ; (2) 159. 

9. K. COMPRKSSA (L.) Grev., Algae Brit., 180, PI. XVIII, 1830, 
■excl. var.; J. G. Agardh, Till Alg. Syst., | 3 art 3, 137, 1882 ; I)e Toni, 
Syll. Alg., Vol. I, 126, 1889. Frond tubular, more or less com¬ 
pressed, sometimes constricted, varying much in dimensions, sinijile 
or slightly branched : branches usually simple, cylindrical or expand¬ 
ing above, in either case narrowed at the base, similar in appearance 
to the main frond; cells in no delinite order; membrane rather thin. 
Plate 42, II, surface; 12, cross section. 

A very varial)le s|)ecies, but now understood in a narrower sense 
than forinerlv, and includinir onlv forms with branches contracted 
at the ba.se and expanded upwards, with cells about io-i5/x diam., 
arranged in no definite order and with membrane not thickened. It 
occurs all along the .Atlantic coast, and from Alaska to .San h'ran- 
ci-sco. In New England it appears to be one of the less common 
species. Europe, Brazil, West Indies, .Sandwich Islaiuls. d'asmania. 
barlow (1) 292; (2) 378; (3) 712. Robin.son (i) 166. Kjellman 
(2) 52. Collins (i) 245; (8) 44. Elva compressa var. raceniosa 

Kjellman (2) 52. U. Entcrotnorpha var. compressa h'arlow (4) 43. 
Dame Collins (i) 137. Collins (6) 77. Enteromorpha infesiina/is 
var. compressa Rosenvinge (i) 958; (2) 158. Exsicc.. IMiyc. Bor.- 
Am., 964. 


Forma sumsimplkx [. G. .Agardh, 'I’ill Alg 



• 1 


137, 1882. 



4-8 /X diam.. sc|uarish, arranged in longitudinal 


Frond hardly branched, of uniform diameter. So. Ilarpswell, .Maine. 
Exsicc., Phyc. Bor.-Am., 964. 

10. K. .MARCIXATA |. G. Agardh, Alg. Med., 16. 1842; Till Alg. 

.Sy.st.. part 3, 142, 1882 ; 1 )e 'I'oni, Syll. Alg., Vol. I, 127, 1889. 

brond liliform, compressed, simple or with a few short proliferous 
branches; 

series, verv distinctlv in the two or three rows at each side, less so 
in the middle portion. Plate 42, fig. 13, surface. 

A small species and apparently not common. It occurs on stems 
and roots of Sf^artifia, etc., at ()uincv and Wevniouth, Mass., New- 
port. K. 1., Bridgeport. Conn., and Atlantic City, New Jersey. 
Inland at Great .Salt Lake, Utah. 'I'he color is usually (|uite a d<*ep 
green ; the fronds are comparatively narrow, seldom over i 3—20 cells 
wide, and the width continues quite uniform throughout a filament, 
the margin being straight and even. Usually the fronds are simple, 
but occasionally one finds a few proliferous branches. Mediter¬ 
ranean. U/va mari^inata Packard (i) 702. ('ollins (2) 131; (3) 
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310; (8)44. Martindale (i) 93. Britton (1) 400. Exsicc., Amer. 
Algae, 266; Phyc. Bor.-Ain., 466. 

II. E. cRiNiiA (Roth) J. (i. Agardh, 'Pill Alg. Syst., part 3, 145, 
1882 ; l)e 'I'oni, Syll. Alg., Vol. I, 129, 1889. 

Frond hliform, cylindrical or compressed, much and repeatedly 
branched, the branches tapering, the smallest usually of a single 
series of quite short cells; cells almost always in longitudinal series, 
often rounded, nearly or quite filled by the chromatophor. Plate 42, 
fig. 14, surface view with monosiphonous branch. 

an habit this species is much like R. clathrata^ especially the 
var. prostrata ; but the latter lacks the short-celled monosiphonous 
ramuli; monosiphonous ramuli are found in E. IPopkirkii^ but the 
net-like cells of the latter are quite di.stinct from the cells of R.crinita, 


which resemble those of 


prolift 


somewhat smaller. 


Their typical forms are of different habit; intermediate forms are, 
however, provokingly common. It occurs along the New England 
coast and from San Francisco, Cal., to Alaska; according to Agardh, 
in the Culf of Mexico; it probably extends over the coasts of both 
sides of the continent; Atlantic shores of luirope; Red Sea. Collins 
(5) 2 : (8) 44. Saunders (1)412. E. cloth rata var. crinita Martin- 
dale (i) 93. Britton (i) 401. F^xsicc, Phyc. Bor.-Am., 460, 965. 

12. E. FF.KCURSA (Ag.) J. (i. Agardh, Alg. Med., 15, 1842; K. 

percursa . simpliciusculafV'xW Alg. Syst., i)art 3, 146, 1882', 

'Poni, Syll. Alg., Vol. 1 , 146, 1889, in part. 

Frond filiform, in the earliest state of one row, afterwards of two 
rows of cells, placed symmetrically side by side; cells 10-15 i*- ''’>de. 


l)e 


from once to twice as long. 
16, mature filament. 


Plate 42, hg. 


15, young filament; fig. 


A common species, forming masses in upper tide pools, and in 
ditches in marshes, etc. It often grows in company with other spe¬ 
cies, but is easily distinguished on microscopic examination by the 
double row of cells, usually in exact symmetry, side by side. The 
small chromatophors occupy only part of the cell room, giving the 
same net-like ajjpearance found in E. clathrata. It is found from 
Greenland to New Jersey, and from Alaska to California; it is 
apparently a summer plant. Europe. Collins (8) 44. Tetranema 
percursnm Collins (7) 244. Percursaria percursa Rosenvinge (i) 
963; (2) 160; (3) 118. Ulva percursa Collins (2) *131 ; (3) 310. 
Martindale (i) 93. Britton (i) 401. Exsicc. Alg. Am. 

Phyc. Bor.-Am., 469, 968. 

13. E. TORTA (Mert.) Reinbold, Nuova Notarisia, series 4, 201, 
1893. E. percursa var. ramosa J. G. Agardh, 'Pill Alg. Sy.st., part 3, 
146, 1882. 


Bor 


* I'lie E. percursa of J. G. Agardh, 1 . c. 146, appears to include at last two 
species; for a full discussion of the question see Reinhold, Nuova Nota¬ 
risia,^Series IV, 201, 1893. 
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Frond filiform, compressed, simple or with occasional long pro¬ 
liferous branches, which usually consist of only two rows of cells; 
cells rectangular, always in longitudinal and mostly in cross series. 
Plate 42, fig. 4, surface view. 

A very slender species, the main filaments only 2-8 cells wide, and 
only in the wider forms showing any open space within. 'I'he 
branches are few, at wide angles, and are seldom over two cells wide. 
They resemble somewhat the fronds of E. percursa, but the cells in 
the latter are more .symmetrically arranged ; and E. pcrcursa is always 
simple and never has over two rows of cells, as do most of the 
older parts of this plant. It has been found only once in this country, 
at Eagle Island, Penobscot Bay, Maine, in a lagoon, where the water 
is usually more salt than the sea, with which it connects only at 
very high tides. Mere the plant was scattered among Cladophora 
expansa, Ly/igbya aestuarii, and sjiecies of Entcromorp/ut, the 
whole forming a dense mass covering the water for a considerable 
area. Europe. Collins (5) 2; (8) 44. Exsicc. Phyc. Hor.-Am., 
223. 


14. E. CRUCiAi'.A Collins (5) 3. Frond filiform, branching, mostly 
of a single series of cells, but at the points of branching often of two 
or more series; branches issuing at ri”ht angles or nearly so, usually 
opposite but sometimes alternate or secund, simple, usually short, 
tapering; monosiphonous portions 20-30/x diameter; cells about as 
long as broad, cell wall thick ; in the irregular masses, where several 
branches issue near together, the cells are rounded and sometimes 
reach a diameter of 50/^1. Plate 43, fig. 1. 

This plant is very dilTerent from other species of Elnteroviorpa^ 
the nearest being A.; but /C cniciata has nothing of the 
symmetry and uniformity that esjjecially cliaracterize E. pcrcursa. 
The monosiphonous parts with few and short branches remind ojie 
somewhat of Rhizoclonium., but the branches are often of many cells, 
and wherever several branches issue near the same point, an 
irregular mass of cells is formed. The chromatophor is roundish, in 
young plants bright green, in older plants or parts of the plant paler, 
as in other Entcrojnorp/ia species ; the chromatophor does not fill the 
cell. It was found in a lagoon at Eagle Island, Penobscot Bay, 
Maine, in floating masses in company with Cladophora expansa, 
Lyd g/ov/, etc., in July, 1894, and is not known eksewhere. Collins (5) 
3; (8) 44. Exsicc. Phyc. Bor.-Am., 222. 

15. E. Hoi’KiRKii Flarvey, Phyc. Brit., PI. CCI^XIII, 1849; J. G. 
Agardh, Till Alg. Sy.st., part 3. 151. 1882 ; E.plumosa De d'oni, Syll. 
Alg., Vol. I, 132, 1889. Frond filiform, cylindrical or somewhat 
compressed, very slender and delicate, much and repeatedly branched, 
the branches tapering and ending in a single series of cells; cells 
about 8 /u, wide in monosiphonous part, below about 12 x 20 /x, 
with cpiite small chromatophor, always in longitudinal and often in 
cross series. I’late 43, fig. 3. 
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One of the most attractive of our Enieromorphas both in habit and 
microscopically. 'I'here are other species which occasionally have 
short monosiphonous branches, but in E, Hopkrikii nearly every 
young branch terminates in a monosiphonous series of considerable 

A ^ 


extent. 


\ form is common in northern New England, growing 
hugely on C/ai/o'^/iora g/aiicescens, and also on rocks and shells, in 
rock pools. This form is very slender throughout and the cells in 
the l.irger lilaments have in a marked degree the net-like character 
found ill /i. cLxthrata \ it seldom exceeds 2 dm. in length. In quiet 
bays another form occurs, sometimes reachin<i a length of over a 
meter; in this form the cells are squarer than in the other, the fronds 
not so slender; it is common in soutliern New England, Europe. 
Harvey (1) 58. Karlow(i) 292. Collins (7) 246; (8) 44. Uhni 
Hopktrkn Fal low (4) 44. Collins (3) 310; (6) 78. Dame Collins 
(1) 157, Martindale (I) 93. Britton (1)401. Hay & MacKay (i) 
64. Exsicc. Ehyc. Bor.-Am., 463. 

16. E. KRKCi'A (Lyng.) J. G. Agardh, 'Fill Alg. Syst., part 3, 152, 
1S82 ; l)e Toni. Syll. Alg., Vol. I, 133. 18S9. Frond filiform, with 
numerous long, usually erect branches, more slender than the main 
filament; the ultimate ramuli of varying length, polysiphonous, the 


cells being symmetrically arranged in successive segments, similar to 


those of l\ilysiphonia \ cells in main stem and branches in longitudi¬ 
nal and usually in lateral series. Plate 43, fig. 2. 


'Phe most distinctive character of this species is found in the 
polysiphonous ramuli; in habit it is not unlike E. crinita, but the cells 
in E. erectij are usually more .symmetrically arranged in the older 
parts of the frond, and more rectangular. It is not uncommon from 
New Jersey north, and appears to be a plant of exposed shores. 
Europe, C'ollins (7) 246; (8) 44. E. clathrata var. erecta Martin- 
dale (1) 93. Britton (i) 404. Uha clathrata var. erecta Collins 
(3)310. F'.xsicc. Phyc. Bor.-Am., 461, 

17. E. CI.ATHRA'IA (Roth) Grev. .Alg, Brit., 181, 1830: J. G. 

Syst., part 3, 153, 1882; De 'foni, Syll. Alg., 
Vol. 1, 133, 1889. Frond filiform, cylindrical or compressed, much 


branched in all directions, the branches tapering from base to summit. 


Agardh, Till .Alg. 

o 


but not ending in a single series of cells; cells rectangular, usually 
longer than broad, always -in longitudinal series, the chromatophor 
noticeably smaller than the cell. Plate 43, fig. 4, portion of surface 
of main filament. 

A common and variable species, differing from all the preceding 
except E. Plopkirkii and E. erecta in having a real .system of branching 
of various orders; also in the chromatophor smaller than the cell, 
which, with the fact that the cells in adjacent .series are usually 
alternate, gives a distinctly net-like appearance to the frond. It 
seems to be fairly common all along the .Atlantic coa.st, and occurs 

Island in the Pacific. 


also at 


Bering 


luirope. West Indies, Tas- 
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mania, New Zealand. Harvey (i) 57, in part. Fallow (1) 292 ; (2) 


712: (3)379. Robinson (1) 166. 

A 



I 


Kjelliiian (2) 52. 


Britton (1) 401. Collins (7) 246: (8) 44. Clva dat/irata l-'arlow 

Collins (3) 310; (6) 78. Dame & Collins (1) 157. 


(4) 44 - 

Martindale (1) 93. 

forma prosltuita Lejolis, Algues Marines de Cherbourg’, c;o, 1863. 
blonds densely branched, prosirate, often matted. In salt niarshies 
near Boston, Mass. Uh'a clat/irala var. prostrata Martindale (1) 

93. Jirillon (1) 401. U.iiat/irata \\\\. dothiana prostrata VwxXoss 
( 4 ) 44 - Dame 8: Collins (1) 157. Fxsicc. Phve. Bor.-Am., 4co ; 
Alg. Am.-Bor., 215. ' 

18. K. RA.MUi.oSA (Kng. Bot.) Hook., Ifritish Flora, Vol. 11 . 319, 
*833: -I- Cr. Agardh, 'rill Alg. Sysi.. part 3, 154, PI. IV, (ig.s. 117,’ 
I 18, 1882; I )e I oni, Syll. Alg., Vol. 1., 134? 1889. Froncl tubular, 
rather still, much branched; branches with short s|)ine-like ramuli; 
cells rather rounded, showing longitudinal series oidy in the ultimate 
divisions. Plate 43. lig. 6, tip of branch. 

A coarse species, readily recognized In' its habit. It a|)pears to 
be not uncommon along the southern part of the Atlantic coast but 

dark 

giecn , the mam bianche.s are olten cpiite long, and are everxwheie 
beset with short tapering ramuli; the cells are rounded, almost en¬ 
tirely occupied by the chromatophor; without any definite 
ment e.xcept in the ramuli. Europe. .Vuslralia, .New Zealand. C'ollins 
(8) 44. A. ciathrata \A\\ raumtosa Kem]! (1) 41. L’lra clath) ata 
vai. /a>nu/osa fallow (4) 44. Caillins (3) 310. L . clat/irata var. ////- 
cinata Martindale (1) 93. Britton (1) 401. 

19. F. ACAN1 IKu’tiuRA Kiitz.. Alg.,479, •‘^49- |. C. -Vgaidli, 

Till Alg. Syst., part 3, 157: I )e 'I'oni'; S\II.'Alg., Vol.' I. 135.'1889. 
Frond more or less proliferously branched, the braiu he.s' usually 
somewhat enlarged upward, beset with numerous shoit, spine l ke 
ramuli. with broad ba.se and acute tip, cells 6-8 yu, diameter, loundish 
angular, showing no longitudinal arrangement e.xcept indistinctIv at 
the ti|)s of the ramuli. Plate 43, fig. 5. tip of branch. 


rare in New F.ngland. 'The color is usuallv a rather 



> or 


arranire- 


.‘^omewhat resembles A’, nn/ia/osa. but the ce 
with hardiv anv indicatiem of longitudinal 


s :\vc nnich Her, 

: the .siil)- 


...... nrran^eineDl : 

stance is less linn, and the color is lighter. 'I he fionds seem to 

collajise irregularly in drying. The spine-like ramuli vary in al-iind- 

ance, sometimes almost covering ilu' frond; the leeular branches 

are not very numerous, and sex'in (piiti' di'^tin( t from the rami li. It 

occurs on the (.;ilifornia coast (Ilrandeg'ce). ;ind is one of the fe w 

species that occur also in fresh w:iter. Inn ing been collecied b\’ Miss 

S. P. Monks in the Santa Pauhi mountains, (’alifornia. at an altitude 

of (Dver 300 metei'.s, and by .Miss (’,. R. Circxker in Alameda Creek, 

California. W est C^oa.st of South Ame*rica. New Zealand and J'asmania. 
Exsicc. Phve. Bor.-.Vm., cic. 

^ V-/ 



30 


Rhoclora 


[January 


ILEA Ag. 

Frond tilainentous, hollow, the cells single, or in twos and fours, 
enclosed in the wall of the mother cell, and arranged in distinct 
longitudinal series in all parts of the frond. 

1 . FULVESCENS (Ag.) J. G. Agardh, 'I'ill Alg. Syst., part 3, 115, 
1882; Enteroviop'pha aureola I)e d'oni, Syll. Alg., Vol. I, 131, 1889. 
The only species; characters of the genus. Plate 41, fig. 22, cross 
section; fig. 23, proliferous branching; fig. 24, surface. 

This plant grows in dense tufts, the filaments usually 5 to 20 cm. 
long, the diameter being seldom over 2 mm. The fronds are soft and 
gelatinous, the color varying from dark green to brownish or yellow. 
The cells have a distinctive Gloeocapsa-\C&.t. arrangement, and are in 
longitudinal series so distinct that by pressure on the cover glass they 
readily separate, appearing like distinct filaments of one or two cells 
wide. 

It grows best in places where streams of fresh water empty into 
the sea, occupying the space between high and low water marks ; so 
that twice in each day its medium is changed from sea water to quite 
fresh water, and back again. It appears to be common from Maine 
to New Jersey, and is found in salt springs at Sussex, New llruns- 
wick, 20 miles from the sea (Ganong). Europe, So. Pacific. 

The dimensions given above will cover all accessible specimens or 
records, except that at Cutler, Me., in July, 1902,the writer collected 
this species with fronds over a meter long and two cm. in diameter, 
and similar specimens were collected by Dr. Farlow in the same 
month at Campobello, New Brunswick. The localities are only 
fifteen miles apart, and near the mouth of the Bay of Fundy. It 
may be that the great range of the tide here furnishes the conditions 
of this unusual development. Ganong (i) r6. Collins (8) 44. 

Capsosiphon anreolus Collins (7) 245. Ulva aureola Collins (2) 
>3* ? (3) 3*0? (^) 7 ^* Martindale (i) 93. Britton (1) 401. 

Exsicc. Phyc. Bor.-Am., 264. 

r 

Doubtful References. 


Ulva tn.A'rnRATA Pike (i) 106. Bennett (i) 95. Anderson (i) 


218. 


U. co.\ii*RESSA Anderson (1) 218. 

U. E^”rERo^^oRPHA var. co.MFREssA Pike (i) 106. Bennett (i) 95. 
Britton (1) 400. Martindale (i) 93. Hay (1) 33. Hay & Mac- 
Kay (i) 63. 

U. ENTEROMORi’MA var. FNTES TIN ALLS Pike (i) I o6. Britton ( 1 ) 


400. 
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Ih HoPKiKKii hike (i) 106. 
r. iNTESTiNAi.is Anclersoii (i) 218. 

L. Lactuca Bailey (i) 402. Curtis (i) 156. Hall (1) 112. 
Pike (1) 106. 

U. Lactuca var. Lactuca Pike (1) 106. Bennett (1) 95. 

U. Lactuca var. i.atis.sfma Howe (1) 167. 

U. Lactuca var. rkuda Bike (1) 106. 

U. latissi.ma Postels Ruprecht (i) 21. Bailey (i) 402. Hooper 
(i) 30. Hall (1) 112. 

Enteromorpha ci.ATHRATA Hooper (I) 30. Kemp (i) 41. 
Olney(i) 9. 

E. co.MPREssA Postels Ruprecht (i) 21. Ikiiley (i) 402. 1 looper 

(1) 30. Bailey & Harvey (i) 163. llervey (2) 176. Ashmead 

(2) 96. Curtis (1) 156. Kemp (1) 41, Harvey (1)50. Eaton 

(0 34 ‘^: (2)5- Melvill (1)265. Hall (i) 112. Murray (1) 260. 
Olney (1)9. W’olle (i) 107. Fowler (1) 48. 

E. EREci'A Hooper (i) 30. Olney (1) 42. Bailey (i) 402. 

E. iNTESTiNALis Bailey (i) 402. Hooper (i) 30. Harvey (2) 

176. Curtis (i) 156. Kemp (i) 41. Olney (i) 42. Wolle (i) 
107. 

Monostroma puechrum Pike (i) 106. Martinclale (i) 92. 

M. Bi.vTir Martindale (i) 92. 


Explanatio.n OF Bi.atks. — Plate 41. Fig. i, I’lva I.aciufti \ i \ Y . n\ri(ia. 
Figs. 2 , 3, Monostroma fnscnm forma Blyttii. Figs. 4, 5, .)/. GrcvUlri. Figs. 
•6, 7, M. arcticum. Figs. 8, 9, M. pulchrum. Figs, lo, ii, M. leptodcrmum. 
Pigs. 12, 13, AI. nndulutum. Figs. 14, 15, Af. cre.pidinum. Figs. 16^ 17, A[. 
quateruarium. F'igs. 18, 19, M. latissimian. Figs. 20, 21, Af. Groenlandi- 
cum. Figs. 22, 23, 24, Ilea fulz'esceus. 

Plate 42. P igs. 1,2, Eutcromorpha micrococca. P ig-3, E. fiexuosa. P'ig. 
4, E. tortd. Pig. 5 > pt'oUfera. P'igs. 6, 7 » Id., infeatfua'lis. P'ig. 8, E. 

P'igs. 9, 10, E. minima. P'igs. ii, 12, E. compressa. P'ig. 13, E. 


Einza. 


margiuata. P'ig. 14 , E. criniia. P'igs. 15, 16 , E. percursa. 

Plate 43. P'ig. I, Euteromorpha cruciata . P'ig. 2, E. e.reria. 
Ilopktrkn . P ig. 4 , E. clathrata. P'ig. 5 > ac.anthophora. 
ramulosa. 


Fig. 3. Id 

P'ig. t), E. 


MAi.DEN. Massachusk i rs. 




